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APPARATUS FOR ENERGIZING A REMOTE 
STATION AND RELATED METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to apparatus and an associated 
method for energizing a remote station through energy 
transmitted in space and, more speci?cally, it relates to such 
a system Wherein data With respect to an object of interest 
may be obtained by the remote station and transmitted to the 
base station upon interrogation by the base station. 

2. Description of the Prior Art 
It has long been knoWn in various applications to monitor 

conditions of a physical system or a patient and provide 
information in the nature of real-time readouts of certain 
conditions. Such systems typically have been connected by 
a suitable Wire to a source of electricity at the desired voltage 
such as line current or batteries. 

It has also been knoWn to provide such systems in the 
medical environment in respect of monitoring characteris 
tics such as patient respiration, heart beat, electrocardio 
grams and temperature, for eXample. See, generally, US. 
Pat. Nos. 4,129,125; 4,308,870; 4,443,730; 4,889,131; and 
5,335,551. 

It has also been knoWn in the medical environment to 
monitor physiological parameters by employing sensors, a 
battery poWered system, and digital processing means to 
effect comparison betWeen the measured conditions and 
stored values and displaying the results. See US. Pat. No. 
4,356,825. 
US. Pat. Nos. 5,230,342 and 5,586,555 disclose blood 

pressure monitors employing a pressuriZable pressure trans 
ducing bladder With particular emphasis on measuring blood 
pressure in a supraorbital artery. 
US. Pat. No. 4,576,179 discloses the use of a chest 

motion transducer and associated heart rate monitoring 
apparatus. Cooperating electronics are provided. Alarm 
means may be triggered under appropriate conditions of the 
individual being monitored or an indication that the battery 
voltage has fallen beloW a preset level. There is an allusion 
to making provision for short range radio transmission of the 
signals to remote monitoring stations. See also US. Pat. No. 
5,022,402. 
US. Pat. No. 4,494,553 discloses a battery poWered 

respiratory and cardiac monitor Wherein a pair of inductance 
coils are employed along With VHF/FM transmission of 
signals. 

In spite of the foregoing knoWn systems, there remains a 
need for a remote unit usable in various environments and at 
various distances from the base station Which remote unit 
Will be adapted to be remotely energiZed so as not to require 
hard Wired systems or batteries on the remote unit. There is 
also lacking such systems Wherein the remote unit may be 
miniaturiZed so as to have numerous potential uses. 

SUMMARY OF THE INVENTION 

The present invention has met the above-described needs. 
In the present invention, apparatus for remote interaction 
With an object of interest includes a remote station for 
obtaining information from the object of interest and a base 
station for transmitting energy in space to the remote station 
and communicating With the remote station. The remote 
station has conversion means for energiZing the remote 
station by employing the transmitted energy. The base 
station may transmit the energy as RF poWer, light, acoustic, 
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2 
magnetic, or in other suitable forms of space transmitted or 
“radiant” energy. 

ApoWer supply is provided for energiZing the base station 
With ?rst antenna means being provided on the base station 
and second antenna means being provided on the remote 
station. Sensor means or other information providing means 
permits the remote station When energiZed by the base 
station to transmit information to the base station regarding 
the object of interest and certain conditions of the remote 
station. This may be done in real-time. The remote station 
may be provided With a plurality of transponders each of 
Which may be interrogated by the base station sequentially 
to provide separate informational packets. 
A method of the present invention provides for remote 

interaction With an object of interest, including providing the 
remote station and a base station operatively associated 
thereWith, With energy being transmitted in space from the 
base station to the remote station, and the energy so trans 
mitted being converted by the remote station into electrical 
poWer to energiZe the remote station. 

The remote station may be provided With a plurality of 
transponders each of Which Will be a source of different 
information from the other. 

The system eliminates the need for batteries on the remote 
station or the use of hard Wired systems. 

It is object of the present invention to provide a remote 
station Which is adapted to provide information to a base 
station When interrogation by the base station is initiated. 

It is another object of the present invention to provide 
such a system Wherein the remote station is not required to 
contain an energy storage device, such as a battery, or to be 
part of a hard Wired or printed circuit system. 

It is a further object of the present invention to provide 
such a system Wherein energy transmitted in space, such as 
RF poWer or light, Will be converted into DC poWer or AC 
poWer on the remote station to operate the remote station. 

It is a further object of the present invention to provide 
such a system Wherein RF poWer may be employed to 
initiate operation of the remote station regardless of Whether 
light is present. 

It is a further object of the present invention to provide 
such a remote station Which Will transmit dynamic real-time 
measurements to a base station. 

It is another object of the present invention to provide 
such a system Wherein the remote station may be miniatur 
iZed and does not require frequent maintenance. 

It is a further object of the present invention to provide 
such a system Wherein the remote station may have a 
plurality of passive intelligent transponders. 

These and other objects of the invention Will be more fully 
understood from the folloWing description of the invention 
on reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of a form of the present 
invention shoWing a base station, a remote station, and a 
plurality of information providing sensors. 

FIG. 2 is a schematic illustration of a base station usable 
in the present invention. 

FIG. 3 is a schematic illustration of a remote station and 
associated sensor usable in the present invention. 

FIG. 4 is a schematic illustration of an embodiment of the 
present invention employing a plurality of transponders in 
the remote station. 
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FIG. 5 is a schematic illustration of the base station 
interrogator and the corresponding time sequence of inter 
rogating a plurality of transponders. 

FIG. 6 is a schematic vieW of a plurality of electrocar 
diogram sensors and associated transponders, as Well as the 
base station, Which is in space communication thereWith. 

FIG. 7 is a schematic illustration of a base station in space 
communication With a sensor and remote station combina 
tion secured to an individual’s hand to provide monitoring of 
the patient. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As employed herein, the term “object of interest” means 
any animate or inanimate item from Which information is to 
be obtained by the remote station. 
As employed herein, the term “in space” means that 

energy or signals are being transmitted through the air or 
similar medium regardless of Whether the transmission is 
Within or partially Within an enclosure, as contrasted With 
transmission of electrical energy by a hard Wired or printed 
circuit boards. 

As employed herein, the term “patient” means members 
of the animal kingdom including humans. 

Referring to FIG. 1, there is shoWn a schematic illustra 
tion of the apparatus of the present invention Which facili 
tates remote measurement and/or sensing. Abase station 2 is 
Within communication distance D of a remote station 4. In 
a manner to be described hereinafter, the base station 2 
transmits energy Which may be RF poWer, light, acoustic, 
magnetic or other suitable forms of space transmitted or 
“radiant” energy, for example, and is indicated generally by 
the dashed line 8 to remote station 4. Within the remote 
station 4, the received energy is converted into DC poWer 
Which serves to operate the remote station 4. In the form 
illustrated, an object of interest 12 has a plurality of sensors 
16, 18, 20 operatively associated thereWith, and delivering 
sensor readings over lines 24, 26, 28, respectively, to the 
remote station 4 Which, in turn, in a manner to be described 
herein, transmits data through space as indicated by double 
headed arroW 30 to base station 2. The poWer delivered to 
remote station 4 may also energiZe sensors 16, 18, 20 
through Wires 24, 26, 28. The RF energy may also be 
employed to energiZe sensors 16, 18, 20 Without Wires 24, 
26, 28. The distance D Will vary in accordance With design 
parameters of the system and may, depending upon the 
application, be a feW millimeters, several feet, or several 
light years. Dashed arroW 30 also shoWs data being trans 
mitted from base station 2 to remote station 4. 

One of the advantages of the present invention is that the 
source of poWer for the remote station 4 is the base station 
2 and, therefore, there is no need for hard Wiring or printed 
circuit physical connections With remote station 4. There is 
also no need for remote station 4 to carry an electrical 
storage device such as a battery. As a result, activation and 
poWering of the remote station 4 Will be achieved through 
activation of the base station 2. As a result, there Will be no 
need for periodic maintenance on the remote station 4 in 
order to check battery strength and replace the battery or 
other poWer source. This also facilitates the remote station 
being encapsulated Within a suitable protective material, 
such as a resinous plastic. Homopolymers (including ther 
moplastic polymers), elastomers and silicon dioxide, for 
example, are suitable materials for such purposes. Further, 
this facilitates miniaturiZation of the remote station and 
placing the remote station in functionally desirable locations 
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4 
Which need not be readily accessible. The remote station, for 
example, could be implanted in a patient. 

It Will be appreciated that the remote station 4 can be 
interrogated by the base station 2, for example, to provide 
through the remote station 4 a reading of an electronic or 
mechanical sensor, such as 16, 18, 20 Which is operatively 
associated With the remote station 4. 

Referring to FIG. 2 in greater detail, there is shoWn a 
schematic diagram of a form of base station 2 usable in the 
present invention. The base station 2 is, in the form shoWn, 
energiZed by a 120 VAC utility poWer source 40, although 
other poWer sources, such as batteries, alternators and 
inverters, for example, may be employed, if desired. The 
poWer source is in communication With and supplies poWer 
to poWer supply 42 Which, in turn, emits DC poWer at the 
desired level for operation of the base station 2. If desired, 
AC poWer could be employed to energiZe the remote station 
4. A microcontroller 50, Which may take the form of a 
microprocessor or intelligent microchip, Which receives 
input from an analog to digital converter, a transducer 
employing an electronic means (such as sound, light, 
temperature, moisture or the like) or a program in memory, 
hard Wired logic, an Application Speci?c Integrated Circuit 
(ASCI), from a Wireless link, a satellite or cable, as in TV, 
for example. 
A computer 52, Which may be any sort of personal 

computer or modem if the unit is on a netWork, through 
serial interface 54 provides tWo-Way communication With 
microcontroller 50. The datalogger memory 58 is in tWo 
Way communication With the microcontroller 50 and func 
tions to provide the microcontroller 50 With any desired 
comparison standards, basic data, and calibration informa 
tion. The keypad and display 60 is in tWo-Way communi 
cation With microcontroller 50 and provides for keypad 
input into the microcontroller 50 and display of information 
obtained by the base station 2. 
The base station 2 has an ISM (Industrial, Scienti?c, 

Medical) band antenna 70 Which transmits RF signals emit 
ted by the ISM poWer transmitter 72 responsive to signals 
received from microcontroller 50. 

This serves to transmit the RF poWer in space to the 
remote station 4. In the event that light Were to be the 
transmitted energy. The transmitted energy source may be 
the sun, room light, (incandescent or ?uorescent) or laser 
light, for example. This one-Way transmission is shoWn by 
the dashed arroW line 8 in FIG. 1. 
The base station 2 has data transmitter 74 Which has data 

transmitted by data band antenna 76 to the remote station 4. 
The data transmitted may be control, con?guration, identi 
?cation and processed versions of such data. 

Microcontroller 50 controls data transmitter 74. Data 
receiver 80 receives data from the remote station 4 through 
data band antenna 76 and introduces the same into micro 
controller 50. 

It Will be appreciated that in this manner the poWer 
supplied to the base station 2 not only serves to operate the 
base station 2, but provides the means for transmitting 
energy in space to remote station 4 to operate the same and 
transmit data to and receive data from remote station 4. 

Referring to FIG. 3 in greater detail, there is shoWn a form 
of remote station 4 Which, in the form shoWn, cooperates 
With a measurement sensor 90 Which senses an object of 

interest, through a sensor interface 92, interacts With micro 
controller 94 Which preferably has a non-volatile memory 
and through an analog to digital converter, direct digital 
measurement device or other sampling device, provides for 



US 6,289,237 B1 
5 

digital input into the microcontroller 94. This microcontrol 
ler 94 controls operation of the remote station 4. Adual band 
resonant antenna 100 receives both the poWer transmissions 
and data transmissions from the base station 2. The poWer 
transmission is received in the converter 102, Which con 
verts the RF poWer to DC poWer, Which serves to energize 
the remote station 4. In the alternative, a device for con 
verting the RF poWer into AC poWer could be employed to 
poWer the remote station 4. This substitutes for the need to 
provide a hard Wired system or to have a poWer storage 
device on the remote station. The data received from the 
base station 2 is delivered by the antenna 100 to data 
receiver 108 Which, in turn, delivers the same to the micro 
controller 94. This data initiates a cycle of operation of the 
remote station 4 and serves as the interrogation means. The 
data could also be data for controlling other functions such 
as ON/OFF sWitching, calibration, remote control or con 
?guration control. 

Data processed by the microcontroller 94 and received in 
the form shoWn from measurement sensor 90 is transmitted 
by data transmitter 110 through a double band resonant 
antenna 100 to base station 2 as indicated by the double 
headed dashed arroW 30 in FIG. 1. It Will be appreciated, 
therefore, that positioning of the remote station 4 With 
respect to the base station 2 Will be heavily dependent on the 
application intended and Will involve design of the system to 
provide adequate RF poWer and suf?cient antenna capability 
to maintain the desired level of poWer for the remote station 
4 and ef?cient communication of data betWeen the remote 
station 4 and base station 2. 

Numerous end use applications Will be apparent to those 
skilled in the art. For example, in many applications the 
distance D in FIG. 1 Will be less than 20 feet. In medical 
applications such as, for example, Where the sensors 16, 18, 
20 might be EKG sensors, a plurality of remote stations each 
having a sensor built into it or operatively associated there 
With may be applied to the object of interest 12 Which, in that 
case, Would be a patient, such that no Wires need be 
provided. In the alternative, in the form shoWn in FIG. 1, no 
Wires need to be provided betWeen the remote station 4 and 
the base station 2. Many other types of medical applications 
Wherein sensors or information gathering apparatus is 
employed, such as cardiac monitors, brain monitors, pulse 
monitors, blood pressure monitors, oxygen monitors, as Well 
as monitors Which monitor the performance of patient 
support equipment, such as ventilators, intravenous delivery 
systems, renal dialysis machines, oxygen supplementing 
devices and heart bypass devices may bene?cially employ 
the invention. Depending upon the end use, it might also be 
desirable to have an alarm triggered in addition to the visual 
presentation or computer storage or hard copy presentation 
of information obtained from the system. 

In an alternate embodiment of the invention, uses in 
manufacturing processes so as to monitor equipment per 
formance or product manufacture may advantageously ?nd 
uses for the present invention. The system may also be 
employed for noise monitoring of equipment and providing 
communication for Computer Numeric Control (CNC), for 
example. 

In some instances, Where identi?cation is desired, such as 
for security purposes, the remote unit might provide infor 
mation to enable the base unit to con?rm that an article or 
an individual is as represented. 

In retail stores, products may have remote stations of the 
present invention secured thereto Which at the cash register 
Will deliver information to a base station thereby eliminating 
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6 
the need for bar codes and the like. This could be employed 
to total the charges for a speci?c customer as Well inventory 
control and keep records of customer preferences. 

There also may be applications involving outer space 
Wherein the remote station provides information to an earth 
mounted base station. 

Other uses Will be apparent to those skilled in the art. A 
key feature is that the present system obviates the need to 
depend on batteries and hard Wired systems as a source of 
energiZing a remote station. Both poWer delivery to the 
remote station and tWo-Way data transmission betWeen the 
base station and the remote station are facilitated. 

Referring to FIG. 4, there is shoWn a system Wherein the 
base station 120 and its associated microprocessor 122, 
Which may be a personal computer or modem, cooperates 
With antenna 124 to provide for poWer delivery and tWo-Way 
data communication With the remote station 130. As shoWn 
in FIG. 4, this embodiment contemplates the use of a 
plurality of transponders, such as 140, 142 Which, in the 
form shoWn, total 16 in number. It is contemplated in this 
embodiment that each transponder Will be operatively asso 
ciated With a sensor receiving one type of information and 
Will facilitate the base station sequentially interrogating each 
transponder 140, 142 to receive real-time information there 
from With a suitable time interval betWeen each interroga 
tion. Depending on the application, in lieu of sensor 
information, the interrogation may be to determine product 
codes or personal identi?cation of an individual. 

Referring to FIG. 5 there is shoWn a suitable communi 
cations protocol for use in the system of the present inven 
tion. The base station 120 provides means for identifying the 
speci?c transponder Which is the source of the data being 
received and does so by polling each transponder in 
sequence. The poWer signal sent by the base station 120 may 
be employed as a means of providing a signal to identify the 
start of the polling operation. Depending upon the system 
address of the transponder, the data sent back Will be sent at 
a unique time. The ISM poWer interrogator 148 after an 
initial delay period indicated generally by the reference 
number 149, each transponder such as transponder 140 
Which Will be interrogated betWeen times t1 and t2 and 
transponder 142 Will be interrogated betWeen times t2 and t3. 
In this manner, the discrete data packets received from the 
various transponders Will be provided sequentially With 
identi?cation as to source. It is preferred that a short dead 
time be provided betWeen successive transponder data pack 
ets in order to avoid collisions. The data packets from the 
transponder may contain both sensor data and status infor 
mation. The sensor data Will be the information provided 
from the sensor through the system described hereinbefore. 
The status information may include information such as the 
speci?c transponder address identi?cation, the internal DC 
bus voltage and, if desired, discrete digital inputs. The base 
interrogator Will use the status information to verify the 
integrity of the communication links and have the capability 
of altering the ISM poWer if necessary. 

Referring to FIG. 6, there is shoWn the outline of a patient 
180 With a plurality of sensors and associated remote 
stations 190, 198, 204, With a symbolic representation of the 
space communications as by RF signals 192, 200, 206 With 
the base station 184. In the R/X and X/R representations, the 
“R” indicates receiving capability and the “X” indicates 
transmitting capability. 

Referring to FIG. 7, there is shoWn a schematic of a base 
station 220 in space contact as by transmission of RF poWer 
shoWn schematically at 230 to hand 222 Which contains a 
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sensor for medical information such as pulse, blood pressure 
or temperature, for example, operatively associated With the 
remote station 224. 

EXAMPLE 

In order to provide additional insight into the invention an 
example Will be provided. 
A system of the type discussed in connection With FIGS. 

1—3 may have a base interrogator unit or base station 
poWered by standard commercial 120 VAC utility or equiva 
lent UPS. If the ISM poWer is limited to 16 Watts, then the 
total input poWer need not exceed 20 Watts. The ISM poWer 
transmitter 72 Will preferably be capable of outputting less 
than 1 Watt or 1, 2, 4, 8, or 16 Watts of RF energy as 
determined by the microcontroller 50. This Will facilitate 
?exibility in respect of poWer for the program instructions 
and set-up parameters. An asynchronous serial port serves to 
connect the base station to the personal computer or modem 
52 by Way of an RS232 type interface. A suitable micro 
controller 50 Would be that marketed under the trade des 
ignation “Intel 8051.” The keypad and display 60 permits 
users to monitor measurement data and status from the 
system’s transponders. The keypad sWitches alloW the user 
to step through a menu driven display at various parameters. 
The keypad may also have a passWord function to provide 
for security for restricted set up of the system parameters. 

The datalogger memory 58 permits the base station to 
have the capability to pole multiple transponder devices in 
a typical system con?guration. A non-volatile memory 
facilitates logging time stamped transponder data in a ?le 
storage buffer Which can be used for data trending and 
uploaded by Way of the serial interface 54. The non-volatile 
memory can be interfaced directly to the microcontroller bus 
as SRAM module With a real-time clock. The serial interface 
54 alloWs connection either to a personal computer or 
modem. SoftWare, ?rmWare, ASCI or Wired logic resident in 
the base station may include drivers for an ASCII station 
communication protocol in order that the system can be 
con?gured by Way of a PC GUI menu system. The modem 
drivers Will alloW the base station to stand alone and accept, 
as Well as generate telephone communications. The system 
?rmWare, non-volatile parameters and datalogger memory 
are all accessible by Way of the serial interface 54. The 
poWer supply 42 serves to convert the 120 VAC utility input 
to loW voltage DC to operate the control circuitry and RF 
transmitter. The poWer supply should output a Well regulated 
5 VDC (115%) for the logic circuits and a 12—24 VDC 
output to operate the ISM poWer transmitter 72. 

The remote station, as shoWn in FIG. 3, can be miniatur 
iZed and preferably has maximum dimensions of about 5 
inches by 2 inches by 1 inch. The siZe may be reduced to the 
point Where the remote station may implanted into the 
human body. One limiting factor in miniaturiZation is the 
antenna and as a result, it is preferred to raise the operating 
frequency as high as practical. The transponders may be 
about 0.5 inch in diameter and have a thickness of about 
0.03215 inch. 

The remote station contains no poWer storage device as all 
poWer is derived from the base station. Experimental results 
have indicated that at least 20 mW of usable DC poWer can 
be obtained in the remote station through the system 
described herein. The transponder has a direct-coupled ana 
log input for interfacing With the measurement sensors. The 
analog to digital converter may have an input range of 0—2.5 
VDC. The ISM E-?eld at the remote station may be approxi 
mately 3 V/m With the speci?c ?eld depending upon the 
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8 
effective antenna gain. With respect to the telemetry link, 
data is returned by Way of a communication link that 
operates outside the ISM band. The base station data 
receiver may have a sensitivity on the order of 0.5 uv/m. The 
remote station datalink RF output Will generally be less than 
10 mW Which facilitates reliable communications over the 
required range. The converter serves to transform the ISM 
RF poWer into DC bus voltage on the order of 3 VDC. The 
RF energy coupled into the remote station antenna is an AC 
voltage varying at the carrier frequency. The RF to DC 
converter circuit recti?es and ?lters the RF AC voltage into 
a usable DC form. The recti?er and ?lter circuit preferably 
has an impedance several times loWer than the overall 
antenna With the antenna having a characteristic impedance 
on the order of 377 ohms and the recti?er circuit having an 
impedance less than 10 ohms. Asuitable microcontroller for 
use in the remote station is that sold under the trade 
designation Microchip PIC. 

It Will be appreciated, therefore, that the present invention 
provides an effective means for establishing a system 
Wherein a base station cooperates With a remote station by 
exchanging data in both directions With the base station 
serving to provide transmitted energy Which serves to ener 
giZe the remote station to permit functioning thereof. As a 
result, there is no need to have a Wired system connecting the 
remote station With a source of poWer or for it to carry a 
poWer storage unit. This permits loW or no maintenance 
remote systems Which may be implanted in individuals, used 
for other medical purposes, used in space, industry, security 
and a Wide range of other uses. All of this is accomplished 
in a simple, ef?cient manner employing the apparatus and 
methods of the present invention. 
While for simplicity of disclosure primary attention 

herein has been directed toWard a system employing RF 
poWer as the source of energy delivered to the remote 
station, and such is currently the preferred approach, it Will 
be appreciated that alternate sources of poWer may be 
employed. A light beam, for example, With suitable means 
for receiving the light on the remote station and converting 
it to responsive electrical output, such as an appropriate DC 
voltage may be employed. The converter devices, such as 
CMOS or TTL, could provide voltages at desired levels and 
currents on the order of milliamps to poWer the device. 
Whereas particular embodiments of the invention have 

been described above for purposes of illustration, it Will be 
appreciated by those skilled in the art that numerous varia 
tions of the details may be made Without departing from the 
invention as described in the appended claims. 
What is claimed is: 
1. Apparatus for remote interaction With an object of 

interest comprising 
a remote station for obtaining information from said 

object of interest, 
a base station for transmitting energy in space to and 

communicating With said remote station, 
said base station having means for transmitting said 

energy as RF poWer, 

said remote station having conversion means for energiZ 
ing said remote station response to receipt of said 
transmitted energy, 

said remote station not having a poWer storage device for 
energiZing said remote station after termination of base 
station energy transmission to said remote station, 

?rst antenna means operatively associated With said base 
station for transmitting signals to and receiving signals 
from said remote station, and 
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second antenna means operatively associated With said 
remote station for receiving signals from said ?rst 
antenna means and transmitting signals to said ?rst 
antenna means. 

2. The apparatus of claim 1 including 
a poWer supply for energiZing said base station. 
3. The apparatus of claim 2 including 
?rst controller means for controlling operation of said 

base station. 
4. The apparatus of claim 3 including 
said ?rst controller means has microprocessor means. 
5. The apparatus of claim 1 including 
said remote station having means for converting said 

transmitted energy into DC poWer for immediately 
energiZing said remote station. 

6. The apparatus of claim 5 including 
said remote station having second controller means for 

processing information received from said base station 
and for transmitting information in space to said base 
station. 

7. Apparatus for remote interaction With an object of 
interest comprising 

a remote station for obtaining information from said 
object of interest, 

a base station for transmitting energy in space to and 
communicating With said remote station, 

said remote station having conversion means for energiZ 
ing said remote station responsive to receipt of said 
transmitted energy, 

said remote station not having a poWer storage device for 
energiZing said remote station after termination of base 
station energy transmission to said remote station, 

said base station having means for transmitting said 
energy as RF poWer, 

a poWer supply for energiZing said base station, 
?rst controller means for controlling operation of said 

base station, 
said ?rst controller means has microprocessor means, 
?rst antenna means operatively associated With said base 

station for transmitting signals to and receiving signals 
from said remote station, 

second antenna means operatively associated With said 
remote station for receiving signals from said ?rst 
antenna means and transmitting signals to said ?rst 
antenna means, 

said remote station having means for converting said 
transmitted energy into DC poWer for immediately 
energiZing said remote station, 

said remote station having second controller means for 
processing information in space received from said 
base station and for transmitting information to said 
base station, and 

said second controller means having means for receiving 
information from sensor means monitoring said object 
of interest. 

8. The apparatus of claim 7 including 
said remote station not having a poWer storage device 

physically secured thereto. 
9. The apparatus of claim 7 including 
said base station and said remote station having no Wired 

connection therebetWeen. 
10. The apparatus of claim 7 including 
said remote station having at least one transponder for 

receiving the value of a parameter measured by said 
sensor means and transmitting the same to said base 
station. 
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11. The apparatus of claim 10 including 
said sensor means having a plurality of sensors, and 
a said transponder operatively associated With each said 

sensor. 

12. The apparatus of claim 11 including 
said base station having means for sequentially interro 

gating said transponders. 
13. The apparatus of claim 12 including 
said base station transmitting both poWer signals and data 

signals to said remote station. 
14. The apparatus of claim 10 including 
said remote station having maXimum dimensions of about 

5 inches by 2 inches by 1 inch. 
15. The apparatus of claim 11 including 
said sensors being EKG sensors. 
16. Apparatus for remote interaction With an object of 

interest comprising 
a remote station for obtaining information from said 

object of interest, 
a base station for transmitting energy in space to and 

communicating With said remote station, 
said remote station having conversion means for energiZ 

ing said remote station responsive to receipt of said 
transmitted energy, 

said remote station not having a poWer storage device for 
energiZing said remote station after termination of base 
station energy transmission to said remote station, 

said base station having means for transmitting said 
energy as RF poWer, 

a poWer supply for energiZing said base station, 
?rst controller means for controlling operation of said 

base station, 
said ?rst controller means has microprocessor means, 
?rst antenna means operatively associated With said base 

station for transmitting signals to and receiving signals 
from said remote station, 

second antenna means operatively associated With said 
remote station for receiving signals from said ?rst 
antenna means and transmitting signals to said ?rst 
antenna means, 

said remote station having means for converting said 
transmitted energy into DC poWer for immediately 
energiZing said remote station, 

said remote station having second controller means for 
processing information in space received from said 
base station and for transmitting information to said 
base station, and 

said remote station being structured to be operatively 
associated With said object of interest Which is a 
patient. 

17. The apparatus of claim 16 including 
said sensor means having apparatus to monitor a body 

condition or body function of said patient. 
18. Apparatus for remote interaction With an object of 

interest comprising 
a remote station for obtaining information from said 

object of interest, 
a base station for transmitting energy in space to and 

communicating With said remote station, 
said remote station having conversion means for energiZ 

ing said remote station responsive to receipt of said 
transmitted energy, 

said remote station not having a poWer storage device for 
energiZing said remote station after termination of base 
station energy transmission to said remote station, and 
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said remote station being sealed Within a resinous plastic 
material. 

19. The apparatus of claim 18 including 
said remote station having converter means for converting 

said RF poWer into DC or AC poWer. 
20. Apparatus for remote interaction With an object of 

interest comprising 
a remote station for obtaining information from said 

object of interest, 
a base station for transmitting energy in space to and 

communicating With said remote station, 
said remote station having conversion means for energiZ 

ing said remote station responsive to receipt of said 
transmitted energy, 

said remote station not having a poWer storage device for 
energiZing said remote station after termination of base 
station energy transmission to said remote station, 

said base station having means for transmitting said 
energy as RF poWer, and 

said remote station being sealed Within a material selected 
from the group consisting of homopolymers, elas 
tomers and silicon dioXide. 

21. A method for remote interaction With an object of 
interest comprising 

providing a remote station and a base station operatively 
associated thereWith, 

transmitting energy in space from said base station to said 
remote station, 

transmitting said energy as RF poWer, 

converting said energy received by said remote station 
into electrical poWer to energiZe said remote station, 

effecting said remote interaction Without requiring such 
remote station to have a poWer storage device secured 
thereto for energiZing said remote station after termi 
nation of said base station transmission and said energy 
conversion, and 

employing antenna means for communication of said RF 
poWer in space betWeen said base station and said 
remote station. 

22. A method for remote interaction With an object of 
interest comprising 

providing a remote station and a base station operatively 
associated thereWith, 

transmitting energy in space from said base station to said 
remote station, 

converting said energy received by said remote station 
into electrical poWer to energiZe said remote station, 

effecting said remote interaction Without requiring such 
remote station to have a poWer storage device secured 
thereto for energiZing said remote station after termi 
nation of said base station transmission and said energy 
conversion, 

employing said method on an object of interest Which is 
a patient, and 

monitoring said patient by sensor means and delivering 
information from said sensor means to at least one 
transponder on said remote station. 

23. The method of claim 22 including 
energiZing said base station by a poWer supply. 
24. The method of claim 23 including 
converting said transmitted energy to DC poWer at said 

remote station. 
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25. The method of claim 23 including 
converting said transmitted energy into AC poWer at said 

remote station. 
26. The method of claim 22 including 
employing said method to monitor a body condition or 

body function of said patient. 
27. The method of claim 22 including 
positioning said remote station Within 20 feet of said base 

station. 
28. A method for remote interaction With an object of 

interest comprising 
providing a remote station and a base station operatively 

associated thereWith, 
transmitting energy in space from said base station to said 

remote station 

converting said energy received by said remote station 
into electrical poWer to energiZe said remote station, 

effecting said remote interaction Without requiring such 
remote station to have a poWer storage device secured 
thereto for energiZing said remote station after termi 
nation of said base station transmission and said energy 
conversion, 

employing a plurality of transponders on said remote 
station, and 

sequentially interrogating said transponders to provide 
output therefrom to said base station. 

29. The method of claim 28 including 
employing said method on an object of interest Which is 

a patient. 
30. The method of claim 28 including 
employing said transmitted energy as the sole source of 
poWer for said remote station. 

31. The method of claim 28 including 
transmitting both poWer signals and data signals from said 

base station to said remote station. 
32. The method of claim 31 including 
transmitting data signals in space from said remote station 

to said base station. 
33. The method of claim 32 including 
employing a said remote station not having a poWer 

storage device. 
34. The method of claim 33 including 
employing ?rst microprocessor means to control opera 

tion of said base station. 
35. The method of claim 34 including 
employing second microprocessor means to control said 

remote station. 
36. The method of claim 28 including 
employing said method to con?rm identi?cation of an 

object of interest. 
37. The method of claim 36 including 
employing said method in a security system. 
38. A method for remote interaction With an object of 

interest comprising 
providing a remote station and a base station operatively 

associated thereWith, 
transmitting energy in space from said base station to said 

remote station, 
converting said energy received by said remote station 

into electrical poWer to energiZe said remote station, 
effecting said remote interaction Without requiring such 

remote station to have a poWer storage device secured 
thereto for energiZing said remote station after termi 
nation of said base station transmission and said energy 
conversion, 
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transmitting both power signals and data signals from said 
base station to said remote station, 

transmitting data signals in space from said remote station 
to said base station, 

employing a said remote station not having a poWer 
storage device, 

employing ?rst microprocessor means to control opera 
tion of said base station, 

employing second microprocessor means to control said 
remote station, and 

14 
employing sensor means Which emit an electrical signal to 

said transponders. 
39. The method of claim 38 including 

employing antenna means for communication betWeen 
said base station and said remote station. 

40. The method of claim 39 including 

creating a remote station having a maXimum dimensions 
of about 5 inches by 2 inches by 1 inch. 
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